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Theorem 1.2. $\mathbb{C}$ $E$







Wigner ( 1 )
GUE(Ga\kappa ian Unitary Ensemble)
















Dyson CUE(Circular Unitary Ensemble)
$N\cross N$- $U(N)$ Haar $Q_{N}$ $(U(N), Q_{N})$
scaled limit $Narrow\infty$
$\zeta(s)$ ${\rm Re}(s)=1/2$ $M_{k}(T)= \int_{0}^{T}|\zeta(1/2+\mathrm{H})|" dt$





Theorem 2.1. $\mathbb{C}$ $E$





Theorem 12 $GL(2)/\mathbb{Q}$ $L$ $N$
125
$F_{N}$ $\Gamma_{0}(N)(\subset SL(2, \mathbb{Z}))$ 2 Hecke eigen
cusp forms $\mathrm{T}$ $N$
$f\in F_{N}$ Hecke $\lambda_{f}(n)$ $T_{n}(N)$
$n$ Hecke
$T_{n}’(N)- f=\lambda_{f}(n)f$ , where $T_{n}’(N):=T_{n}(N)/n^{\frac{1}{2}}$
$f$ $L$
$L(s, f):= \sum_{n=1}^{\infty}\frac{\lambda_{f}(n)}{n^{s}}=\prod_{p|N}(1-\frac{\lambda_{f}(p)}{p^{s}})^{-1}\prod_{\mathrm{p}|N}(1-\frac{\lambda_{f}(p)}{p^{s}}+\frac{1}{p^{2s}})^{-1}$
for ${\rm Re}(s)>1$ $\mathbb{C}$
Hecke ${\rm Re}(s)=1/2$
$N$
Theorem 3.1. $t\neq 0$ $\mathrm{R}$ $E$
$\lim_{Narrow\infty}\frac{1}{\# F_{N}}\#\{f\in \mathcal{F}_{N}$ $\frac{{\rm Im}\log L(\frac{1}{2}+it,f)}{\sqrt{\frac{1}{2}\log 1\mathrm{o}\mathrm{g}N}}\in E\}=\frac{1}{\sqrt{2\pi}}\int_{E}e^{-\frac{*^{2}}{2}}dx$.








Theorem 4.1. $m\in \mathrm{N}$ $t\neq 0$
$\sum_{f\in \mathcal{F}_{N}}({\rm Im}\log L(\frac{1}{2}+it,$ $f))^{m}$
126
$=C_{m} \# F_{N}(\frac{1}{2}\log\log N)\frac{m}{2}+O_{m,t}(N(\log\log N)^{\frac{m-1}{\sim}}’)$
$C_{m}=\{$
$\frac{m!}{(\frac{m}{2})!2T}$ , if $m$ is even,
0, if $m$ is odd
$C_{m}$








$\rho$ $L(s, f)$ $\Lambda_{x}(n)$ von Mangolt
$\Lambda(n)$ $\Lambda_{x}(n):=\Lambda(n)w_{x}(n)$ where
$w_{x}(n):=-\{$
1, for $1\leq n\leq x$ ,
$\{\frac{1}{2}\mathrm{l}\mathrm{o}\mathrm{g}^{2}\frac{\frac{x^{3}}{n}x^{3}}{n})/\mathrm{l}\mathrm{o}\mathrm{g}^{2}\frac{1}{2}\mathrm{l}\mathrm{o}\mathrm{g}^{2}-\mathrm{l}\mathrm{o}\mathrm{g}^{2}\frac{x^{2}}{n,X},)/\mathrm{l}\mathrm{o}\mathrm{g}^{2}x$ $forx^{2}<n\leq x^{3}forx<n\leq x^{2},$
,
0for$x^{3}<n$ .
(4.1) $\sum_{\rho}$ ( $\sum_{\ell}$
) (by Kowalski-Michel [KM])
$N_{f}(\alpha, t_{1}, t_{2})$ $L(s, f)$ $\rho=\beta+i\gamma$
$\beta\leq\alpha$ , $t_{1}\leq\gamma\leq t_{2}$ .
( )
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Lemma 43. $N$ $A>0$ :
$t_{1,2}t$ th
$t_{1}<t_{2}$ , $t_{2}-t_{1} \geq\frac{1}{\log q’}$




Lemma 44. $N$ $(n, N)=1$
$\mathrm{T}\mathrm{r}T_{n}’(N)=\frac{(N+1)}{12}n^{-1/2}\delta_{n=\square }+O(n^{\mathrm{c}}N^{1/2})$ .
$c>0$ $\delta_{n=\square }$ $n$ 1 $n$
0
$1 \mathrm{m}\sum_{p\leq N^{\delta}\hat{p^{12+\cdot t}}}\lambda(p)$. ( $\delta$
) Theorem 3.1,
Theorem 4.1 $\log\log N$ $\sum_{p\leq x}1/p=\log\log x+O(1)$
[ $t\neq 0$ $\sum_{p\leq x}1/p^{1+1t}.<<_{t}1$ for $t\neq 0$
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